Alteration in sensitivity of transmural electrical response to propionate in rat colon after chronic luminal infusion of short-chain fatty acids.
The colon is always exposed to abundant short-chain fatty acids (SCFA) produced by gut fermentation. In order to know an effect of chronic load of SCFA on colonic functions, we studied that the acute and chronic effects of SCFA on transmural potential difference (p.d.) across the proximal colon of germ-free (GF), gnotobiotic (GB) and conventionalized (CV) rats in vivo. Intravenous administration of SCFA (acute effect), such as propionate, butyrate, valerate or caproate, caused a transient increase in the p.d. The acute effects of propionate were studied in detail. The dose-response curve of CV rats shifted markedly to the right compared to that of GF rats, suggesting that CV rats were less sensitive to the acute effects of propionate than GF rats. Decreased sensitivity also appeared in GB rats (monocontamination with Fusobacterium varium). By chronic luminal infusion of isotonic sodium propionate or butyrate (25.5 ml/day) into the proximal colon of GF rats for 7 days (chronic effect), the acute effects of propionate were reduced. Atropine reduced the p.d. increment produced by propionate and shifted the dose-response curve of propionate to the right. These results suggest that chronic luminal load of SCFA resulted in a type of chronic refractoriness.